Introduction
Idiopathic generalized epilepsies (IGE) are presumably genetic in nature and characterized by initially generalized seizures and generalized discharges on EEG. They affect approximately 30% of all patients with epilepsy 1,2 and have been typically described in childhood or adolescence 3 with an excellent prognosis with time. 4 ,5 Gastaut 4 found less than 1% of patients with IGE after the age of 65 and Loiseau et al. 6 failed to identify late-onset IGE cases and found only five cases in the literature. Recent studies indicate however a less favourable prognosis of absence epilepsies [7] [8] [9] and of epilepsies with generalized-tonic-clonic seizures Purpose: Idiopathic generalized epilepsies (IGE) are age-related epileptic syndromes mainly described in children and adolescence. Our aim is to describe their electroclinical features in the elderly. Methods: Patients aged 70 years or more were prospectively selected in a geriatric EEG laboratory on the basis of rhythmic generalized spikes and waves discharges. Their clinical data were then examined to ascertain the syndromic diagnosis. Results: Among 1181 geriatric patients referred for EEG over a 30-month period, IGE were identified in 10 cases. Eight patients began seizures in childhood or adulthood (3 childhood absence epilepsies, 2 juvenile/adult myoclonic epilepsies and 3 epilepsies with-generalized-tonic-clonic-seizures alone (EGTCS)) and 2 very late in life with EGTCS. The early-onset IGE cases had usually experienced a quiescent long period in adulthood before relapsing late in life. This relapse, mostly severe, consisted of absence status, myoclonic status or repeated generalized tonic clonic seizures and was often notsituation related. Absence status and myoclonic status were stopped by Clonazepam. The two late-onset IGE cases had familial history of epilepsy. Inappropriate antiepileptic drugs (AED) previously given in four patients with two worsenings were corrected. Conclusions: In this study, the non-negligible number of elderly cases observed over a short period of time suggests that IGE are frequent in the elderly but underestimated until recently. IGE may be lifelong with late severe exacerbations. A few very late-onset IGE cases exist. EEG remains useful in contributing to diagnose IGE and AED adjustment continues to be beneficial at extreme age. ß 2011 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved. 
Methods
We performed this study in an EEG laboratory which is situated in a university geriatric hospital (Charles-Foix Hospital). It was the only neurophysiologic laboratory which served exclusively the elderly population in the south of Paris. Among all the patients having an EEG recording from January 2006 to June 2008, we prospectively selected those aged 70 years or over and with discharges of rhythmic (around 3 Hz) generalized spikes or polyspikes and waves on EEG recording. We then examined them, interrogated them or their family or friends about their history, and collected the results of their ancillary exams (brain imaging, previous EEG, biological tests). We finally retained or not the diagnosis of IGE according to the international classification criteria, 3 except for the age criteria, i.e. we did not rule out the diagnosis because of an old age at onset if all other EEG-clinical criteria were fulfilled. 29 The standard EEG recordings were performed with 30 electrodes placed according to the modified 10-20 system 30 for a minimum 20 min and the 24-h EEG with at least 8 electrodes. Intermittent photic stimulation (IPS) was systematically done. Hyperventilations were proposed depending on patient's cooperation.
Results

Clinical and EEG data (Table 1)
Among 1181 patients aged 70 years or over and recorded in the EEG laboratory, 12 patients had generalized spikes or polyspikes and waves on EEG recording. Of these, IGE was not proved in two women: the first one had generalized polyspikes triggered by IPS and followed by a generalized tonic clonic seizure (GTCS), but no obvious diagnosis was established because of the lack of precise clinical history and follow-up; the other woman had a myoclonic status with generalized polyspikes which was probably in relation to the introduction of an antidepressant drug (Citalopram). The diagnosis of IGE was retained in the remaining 10 patients (8 women, mean age 79.4 years, range 70-97). They all presented GTCS, absences or massive myoclonia (see Table 1 for more details). All the following descriptions concern only the 10 latter patients.
A total of 25 EEG recordings were performed: at least one standard EEG for each patient, and a 24-h EEG in 6 (only Patient 4 had one EEG and the others from 2 to 4 EEG recordings). Ictal discharges were recorded in 4/10 patients (two absence status, one myoclonic status, one absence seizure); interictal discharges persisted on repeated EEG recordings in all patients except for Patient 4 who had only one EEG recording. Three patients (Patients 1, 2, 5) had previous EEGs on which we retrieved the same interictal abnormalities.
The diagnosis was: in 5 cases an epilepsy with generalized tonic clonic seizures alone (EGTCS) 31 which occurred at various times of the day 32 ; in 2 cases either a JME or an adult myoclonic epilepsy resembling JME except for the age of onset 33 and in 3 cases a childhood absence epilepsy (CAE). Eight patients began seizures in childhood or in adulthood at 35 and 40 years (early-onset IGE group) and the 2 other patients in their old age at 61 or 80 (lateonset IGE group: Patients 9, 10). The diagnosis of IGE was recognized in our institution. In Patient 2, a JME had been previously suggested but then misdiagnosed as partial epilepsy. Neurological exams showed no focal signs and biologic tests showed no relevant abnormalities in all patients. Cognitive function, evaluated during the hospitalisation, was unaltered in 3 (Patients 4, 8, 10), mildly or moderately impaired in 5 patients (17 < mini mental state (MMS) < 26/30) and severely impaired in 2 patients (MMS < 10/30) (Patients 1, 9). All patients had had an 18 Standard EEG recordings of interictal activity were performed in the morning (8 patients) or in the afternoon (cases 1, 3). These showed discharges of rhythmic (around 3 Hz) generalized spikes or polyspikes and waves prominent over the anterior regions on normal back ground activity without focal abnormalities. These characteristics were observed in both average reference and bipolar montages in all patients (one example in Fig. 2a and b) . Interictal epileptic EEG discharges were more frequent when patients were treated with inappropriate antiepileptic drugs (AED) Table 1 ).
Early-onset IGE
In this group, an exacerbation of seizures between the age of 69 and 81 years (mean age 76) was observed in 7/8 patients suffering from IGE which began either in childhood or in adulthood. In 5 of them it occurred spontaneously after a long quiescent period during which 4 patients did not take any AED. This seizure exacerbation consisted of: absence status being preceded by repeated GTCS (Patient 1), sub continuous myoclonic seizures (Patient 2), repeated GTCS (Patients 3, 4, 6). Patient 2 had two types of exacerbation: first spontaneously before treatment at the age of 76 and later due to inappropriate AED at 77. Patient 8 had been having rare GTCS (i.e. whose seizures remained present during adulthood) under carbamazepine (CBZ), phenytoine (PHT) and phenobarbital (PB) for years, and had at the age of 69 a spontaneous exacerbation of GTCS without irregular intake of medication or inappropriate lifestyle. Patient 5 worsened under gabapentine (GBP), PHT and psychotropic drugs (drug-related exacerbation).
Late-onset IGE
Seizures occurred at the age of 61 (case 9) and of 80 (case 10) without precipitating factor. Both had familial history of epilepsy: the brother and the daughter of Patient 9, the father of Patient 10. They presented rare GTCSs which occurred during daytime. Brain imaging was normal. Cognitive functions were unaltered in Patient 10, and became impaired but a long time after the onset of epilepsy in Patient 9. Interictal generalized epileptic discharges were repeatedly observed on serial EEGs in both patients (4 and 2 for Patient 9 and 10, respectively).
Outcome
The correct diagnosis of IGE permitted to stop inappropriate AED in 4 patients ( (Table 1) . Patient 2 with JME later interrupted vaproate acid (VPA) because of excessive somnolence, then began lamotrigine (LTG) that exacerbated myoclonia and finally was controlled by levetiracetam (LEV) (follow-up = 1 year). In Patient 5, efficient treatment by VPA was not well tolerated and interrupted because of side effects (excessive somnolence and digestive intolerance) and was replaced by LTG combined later to LEV (follow-up = 2 years) with rare persistent GTCS. The two others were lost to follow-up.
Among the remaining patients, seizures were stable during the last four years under PB in Patient 7 who did not want to change her treatment. Patients 1, 3, 6, 9, 10 took already appropriate treatment (VPA in Patients 1, 3, 9, LEV in Patient 6, LTG in Patient 10) which were maintained at the same dosage after the diagnosis of IGE with an excellent control of seizures (mean followup = 14.4 AE 6 months). 
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Discussion
Our cases allowed us to stress some salient features of IGE at an advanced age: the wide range of syndromic types; the long quiescent period without treatment before the late exacerbation without precipitating factors; the possible very late onset; the persistent sensitivity of seizures to AEDs, and the role of EEG.
Recent publications of long-term follow-up studies in IGE (mean duration of 12.4 years 12 or 25.8 years 9 ) have indicated a high rate of seizure recurrence when medications are stopped 12 and a high percentage of patients continuing seizures despite AED treatment 9, 12 suggesting that IGE may persist in their evolution;
but they have not provided data beyond the age of 60. Information concerning IGE in the older patients is mainly given by scattered case reports in the literature with a mean age of 66 years (n = 39, range 51-84). 6, 14, 16, 17, 22, 23, 25, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] Our series from a geriatric population consisted of patients much older (mean age 79.4, range 70-97, see Table 1 ) with an age of 80 or over in four individuals. One of them was the oldest reported IGE case who had her last seizure at the age of 93 and EEG abnormalities still at the age of 97 (Fig. 3, Patient 7) . Furthermore, we gathered 10 cases with early-onset or lateonset IGE cases among 1181 older patients over a short period of time (30 months). A previous study carried out in a Japanese tertiary epilepsy centre reported a rate of IGE reaching 15% of all patients with epilepsy and aged over 60 years (n = 190).
14 Along with this latter study, we thus strongly suspect that IGE are more common in geriatric patients than previously believed. 4, 6 This underestimation of IGE in the elderly parallels with the difficulties of recognizing them in current practice. In our study, some patients were treated with unsuitable AEDs suggesting they were misclassified. Many reasons have been put forward for this in the literature: the unexpected character of the diagnosis at this age, 23 the predominance of new-onset partial epilepsies or situation-related seizures in the elderly, 46 of inconspicuous and imperceptible late-onset absence epilepsies, 25 forgetting diagnosis with time, 38 the denial of past epilepsy by the patient himself, etc. 17 In addition, in older patients living alone, having cognitive impairment, reducing their daily activity and social contact, the medical history may be very difficult to reconstitute. Co-morbidity may also mask the diagnosis of IGE. Hiyoshi and Yagi 14 also indicated that IGE in the elderly were divided into persistent (13%) and late-onset (2%) cases. This latter entity after the age of 50 has been described until now in at least 24 individual cases. 4, 14, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] 33, 49 We add two new IGE cases having begun at 61 and 80. In our geriatric patients, IGE were often identified at the occasion of seizure exacerbation. We observed all types of late seizure exacerbation already reported: repeated GTCS, subcontinuous myoclonic seizures or absence status. 4, [14] [15] [16] [17] We add that they occurred frequently (7/8 patients) after a long quiescent period (5/7 patients) under AED (Patient 1) or not (Patients 2, 3, 4, 6). So a very long-lasting remission without treatment in adulthood does not mean recovery for ever as in four of our very old patients. There is also some evidence that continuing AED might protect patients against exacerbations since only one patient out of five relapsed under treatment. By contrast we did not observe any relapse caused by AED withdrawal among our patients as it happens in adulthood, 9, 12 We show that interictal generalized spikes or polyspikes and waves discharges of around 3 Hz remained indicative of IGE despite old age (in 10 out of 12 patients). So their presence in elderly patients having seizures pleads in favour of IGE and can contribute to the diagnosis along with the clinical data. However, we do not know the exact sensitivity of EEG in our population since the existence of EEG abnormalities was one of the criteria of selection (some IGE patients without suggestive EEG patterns might be missed).
Four patients were treated with inappropriate AED (Patients 2, 4, 5, 8). Once replaced and correctly adapted to epilepsy type and patient's tolerance, the correct treatment resulted in a good control of seizures in two of them whose follow-up was known (Patients 2, 5). The other patients already under correct medication evolved well except for one who did not want to change her PB and was lost to follow-up. Inappropriate AED in IGE 14, 21, 23, 25, 28, 38, 40 are known to frequently result in the persistence 14, 21, 23, 38 or in the worsening of seizures. 14, 23, 28, 40 In the elderly, worsening of seizures in IGE was described with CBZ 28 or PHT. 14, 23, 40 LTG may aggravate myoclonia in elderly patients with JME or even provoke de novo myoclonic jerks in patients with IGE. 43 In conclusion, we found 10 cases of early-onset or late-onset IGE in seniors. This should incite us to become more aware of these patients and not to reject the diagnosis of IGE on the single criterion of age. We show that IGE in the elderly can be lifelong, with late exacerbations after a long quiescent period without treatment and may be aggravated by inappropriate medication. We support the view that they are more frequent than previously believed. In the challenging context of extreme age, or when clinical data are missing, EEG could be helpful for the diagnosis.
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